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Abstract
Objective—Face-to-face weight management is costly and presents barriers for individuals 
seeking treatment; thus, alternate delivery systems are needed. The objective of this study was to 
compare weight management delivered by face-to-face (FTF) clinic or group conference calls 
(phone).
Design and Methods—Randomized equivalency trial in 295 overweight/obese men/women 
(BMI = 35.1±4.9, Age = 43.8±10.2, Minority = 39.8%). Weight loss (0–6 months) was achieved 
by reducing energy intake between 1,200– 1,500 kcal/day and progressing physical activity to 300 
minutes/week. Weight maintenance (7–18 months) provided adequate energy to maintain weight 
and continued 300 minutes/week of physical activity. Behavioral weight management strategies 
were delivered weekly for 6 months and gradually reduced during months 7–18. A cost analysis 
provided a comparison of expenses between groups.
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Results—Weight change from baseline to 6 months was −13.4 ± 6.7% and −12.3 ± 7.0% for 
FTF clinic and phone, respectively. Weight change from 6 months to 18 months was 6.4 ± 7.0% 
and 6.4 ± 5.2%, for FTF clinic and phone, respectively. The cost to FTF participants was $789.58 
more person.
Conclusions—Phone delivery provided equivalent weight loss and maintenance and reduced 
program cost. Ubiquitous access to phones provides a vast reach for this approach.
Introduction
Overweight and obesity are exhibited by approximately 68.0% of adults in the US1. Both 
overweight and obesity are characterized by the accumulation of excessive levels of body fat 
and contribute to heart disease, hypertension, diabetes, and some cancers as well as 
psychosocial and economic difficulties2,3. The cost of treatment for weight reduction is 
estimated to exceed $148.9 billion annually4.
The essential characteristics of weight loss clinics include energy restriction, physical 
activity, and behavioral strategies to assist with weight loss and maintenance. Traditionally, 
the state-of-the-art clinic is delivered face-to-face (FTF) in group format5,6. However, 
numerous barriers and burdens have been cited that diminish an individual’s ability to 
participate and comply with traditional FTF weight management clinics. Cost of travel, lack 
of transportation, time, child care, and loss of anonymity are frequently cited7,8. Barriers 
also exist for providers including the cost and availability of meeting space, utilities, 
inventory, and others. Reduction of barriers may increase the number of individuals who are 
able to participate in weight management and may likewise increase the number of providers 
who are able to deliver weight management programs.
To remove barriers for participation for both participant and provider, we conducted an 18-
month, adequately powered, randomized, equivalency trial comparing a traditional FTF 
clinic to a clinic conducted using a group conference call. The primary aim was to determine 
if weight loss at 6 months was equivalent for participants randomized to FTF clinic or group 
conference calls. The secondary aim was to determine if participants randomized to FTF 
clinic or group conference calls had equivalent weight change during weight maintenance 
from 6 to 18 months. Lastly, a cost analysis of the FTF clinic and group conference calls 
was conducted.
Methods and Procedures
A comprehensive description of the initial participant population, rationale, design and 
methods has been previously published9. Information herein pertains to the current report.
Participants
This project was completed at The University of Kansas-Lawrence and the University of 
Kansas Medical Center. Three hundred ninety five individuals were randomized and 
initiated weight management using either traditional FTF clinics or group conference calls 
(phone) and were compensated $300 for their participation in outcomes assessments.
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Participants were 18–65 years of age and overweight or obese with a body mass index 
(BMI; kg/M2) of 25–44.9. To improve the generalizability of the results, individuals with 
chronic medical conditions who received clearance from their primary care physician were 
allowed to participate because they represent the population of individuals typically seeking 
weight management. For instance, individuals with hypertension or type 2 diabetes were not 
automatically excluded if their condition was controlled by medication. Medical conditions 
and medication use may be considered potential confounders; however, conditions should be 
similar across the 2 groups due to randomization. All participants were required to present 
written permission to participate in a reduced energy diet and physical activity from a 
physician. Participants were excluded if they were unwilling to be randomized, participated 
in a research project involving physical activity or weight management in the previous 6 
months, reported planned exercise > 500 kcal/week, reported weight change of ± 2.27 kg for 
3 months prior to intake, reported pregnancy during the previous 6 months or were lactating 
or planning a pregnancy during the 18 month study, reported serious medical risk (i.e., type 
1 diabetes, cancer, recent cardiac event, etc.), exhibited disordered eating symptomatology 
determined by the Eating Attitudes Test10 or extreme weight control behaviors (i.e., 
binging), were taking psychotropic medications or were in active counseling, used special 
diets (i.e., Atkins, vegetarian, etc.), or did not have access to shopping and meal preparation 
(i.e., college students on meal plans, individuals in the military).
Participants were randomized to FTF clinic or phone at a 1:1 ratio by the study statistician 
(MSM). Participants, investigators, and health educators were not blinded to condition as 
this was considered impractical for a long-term investigation with an obvious intervention 
component (i.e., FTF clinic or phone). However, investigators did not have contact with 
participants and research staff who performed outcomes testing and entered data were not 
informed of group assignment. All participants gave written informed consent before 
participating in the investigation. Approval for this investigation was obtained from the 
Human Subjects Committee at The University of Kansas-Lawrence.
Intervention
The weight management clinics [Weight Control Research Project (WCRP)] were based on 
Social Cognitive Theory and have been directed by the PI (JED) of the current trial for over 
25 years11,12. Behavioral clinic meetings for both groups were conducted weekly during the 
weight loss phase (month 0 to 6), and then gradually reduced during weight maintenance 
(months 7–18). Meetings were held twice per month during months 7–9, monthly during 
months 10–12, and every other month for the remainder of the 18 months. The study was 
designed to provide equal attention to both FTF clinic and phone groups.
Behavioral Weight Management Clinics – Theoretical framework
WCRP utilizes strategies that are grounded in Social Cognitive Theory (SCT) to promote 
change in diet and physical activity. SCT is a triadic, dynamic model that indicates that an 
individual's behavior is uniquely determined by the reciprocal interaction of personal, 
behavioral, and environmental factors13. SCT has been used in a variety of public health 
interventions and many SCT constructs are applicable to weight management such as self-
efficacy, self-regulation skills included planning, self-monitoring, problem-solving, relapse 
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prevention strategies, and adaptive self-regulation skills specific to overcoming barriers as 
they arise. Group discussions, in-class activities, and out-of-class assignments were used to 
facilitate behavior change. For example, to promote the purchase of food items appropriate 
for weight management, a lesson was devoted to interpretation of the information contained 
on food labels. Subsequently, participants performed an activity where two food labels were 
compared and an option was selected, followed by discussion of the appropriateness of the 
choice. Finally, an out-of-class grocery store activity was assigned, completed, and 
discussed at the next FTF clinic or phone meeting.
FTF Behavioral Clinic
Sixty minute FTF clinic behavioral meetings of 11–20 participants were conducted in the 
late afternoon or early evening. Participants arrived 5–10 minutes prior to the start of the 
meeting to allow time for individual weigh-ins. Meetings followed a standard protocol that 
consisted of review and discussion of self-report data including physical activity (minutes/
steps via step counter) and dietary compliance (number of shakes, entrees, fruits and 
vegetables; 10 min); a behaviorally-based lesson on a topic related to nutrition, physical 
activity and lifestyle modification (30 min); and group discussion, problem solving, and 
assignment of activities to assist participants in developing and practicing behavioral 
strategies associated with successful weight management (20 min). During the weight loss 
phase (months 0–6), participants provided compliance records of physical activity and diet 
by phone, fax, or email midway between weekly meetings. Participants continued 
submitting weekly reports of physical activity and diet during weight maintenance (months 
7–18), as the frequency of meetings was reduced.
Phone Conference Call Behavioral Clinic
The phone clinics followed a format identical to that of the FTF clinic, with slight 
modifications given the logistics of no FTF contact. To enter the phone conference, 
participants called a toll-free number approximately 5 min prior to the scheduled meeting 
time and dialed a unique personal identification number that allowed them to join the 
conference call. Participants were expected to stay on the conference call for the duration of 
the clinic session. In the interest of safety, participants were asked not to call in situations 
where attention was compromised, such as driving a motor vehicle.
Standardized Materials and Training
To assure that similar content was presented in both the FTF clinic and phone groups, all 
participants received identical notebooks that provided a basic outline for the intervention. 
The notebooks included detailed instructions for the weight loss and weight maintenance 
diets including recipes, instructions for physical activity, and scheduling of class meetings 
and mid-meeting contact. The notebooks also provided general information and guidelines 
for participation in the program such as confidentiality, how to be recognized without 
speaking over others, respect for other’s opinions, etc.
Health educators held bachelors and masters degrees in nutrition, exercise physiology, 
behavioral counseling or psychology. All health educators had prior experience with weight 
management and were trained for 3–4 months in the study protocol. Health educators were 
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trained to lead phone groups by listening to training tapes and participating in practice 
sessions that simulated live phone groups. Health educators were trained to keep track of 
who is talking, how to best share data among the group, how to encourage group rapport 
through voice communication, and how to keep participants focused and motivated 
throughout the session. Each health educator was randomly assigned to provide instruction 
to 1 phone and 1 FTF clinic group to eliminate potential between-group differences due to 
the health educator. To monitor fidelity, each FTF clinic and phone group meeting was 
audio taped and initial review for fidelity was completed using a check list of topics covered 
in the meeting by a health educator who did not conduct the clinic. If greater than 80% of 
topics were not presented, follow-up with the health educator was conducted by an 
investigator to determine why material was not presented and if necessary, corrections and 
suggestions were provided by the investigator to increase presentation of each lesson as 
intended.
Prepackaged meal (PM) use and distribution
PMs were required during weight loss and were recommended (not required) during weight 
maintenance. PMs are simply liquid (shakes) or solid meals (entrees) that provide control of 
portion size and energy content. PMs are conveniently packaged, shelf stable, and easy to 
prepare. When combined with a variety of fruits, vegetables, and beverages, PMs provide a 
diet with all necessary nutrients specified by the Dietary Reference Intakes14. FTF clinic 
participants filled out order forms for the PMs they requested for the following week. FTF 
clinic participants picked up their PMs for the current week subsequent to the clinic meeting. 
If participants were absent, they communicated with the health educator to arrange an 
alternative time for pick-up. Phone participants ordered PMs during their mid-week check-
in, the order was placed by their health educator, and the PMs arrived via ground 
transportation within 3–4 days.
Weight loss diet for phone and FTF clinic groups (6 months)
Energy intake was reduced to ~1200 to 1500 kcal/day using a combination of commercially 
available PMs (Health Management Resources, Boston, MA), fruits and vegetables, and 
beverages. Participants were instructed to consume a minimum daily total of 3 shakes at ~ 
100 kcal each, 2 entrees between 140 and 270 kcal each, and 5, 1-cup servings of fruits or 
vegetables (no dried fruit or juices). Non-caloric beverages such as diet soda, coffee, etc. 
were allowed ad libitum. If participants reported hunger during the diet, they were 
encouraged to consume more fruits and vegetables or PMs. A 10% reduction in weight from 
baseline to 6 months was targeted as this conforms to the NHLBI guidelines and is known to 
reduce the risk of chronic diseases such as diabetes, heart disease, hypertension, and 
others15–17. During weight loss, PMs were provided without cost to the participant; however 
fruits and vegetables were selected and purchased by the participant.
Weight maintenance diet for FTF clinic and phone groups (7–18 months)
All participants were instructed to consume a weight maintenance diet with an energy level 
designed to maintain weight loss using the equation of Mifflin et al.18. Energy levels were 
adjusted as needed based on an individual's subsequent weight. Participants were given a 
meal plan with suggested servings of grains, proteins, fruits, vegetables, dairy, and fats, 
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based on their energy needs and the USDA's 2005 "My Pyramid" (www.mypyramid.gov). 
During weight maintenance, participants were encouraged (not required) to continue 
consuming a minimum of 14 PM's per week and a minimum of 35 fruits and vegetables per 
week. All foods and beverages were purchased by the participants.
Physical activity (PA) for FTF clinic and phone groups
Three hundred minutes/week of moderately vigorous PA was targeted using a progressive 
protocol. PA progressed from 45 minutes/week (3 sessions, 15 minutes/session) to 300 
minutes/week (5 sessions, 60 minutes/session) across the initial 3 months and remained at 
300 minutes/week for the remainder of the study.
Routine FTF clinic and phone data reports from group meetings
FTF clinic and phone participants recorded daily the number of PMs, fruits and vegetables 
consumed, minutes of PA, and number of steps as recorded on step counters (Accusplit 
Eagle 120XLE) according to their meeting schedule (weekly, biweekly, monthly). Data 
were submitted via toll-free phone, fax, or email to the health educator twice per week 
during weight loss (mid-week and day of meeting) and weekly during weight maintenance. 
If data were not received, the health educator attempted to contact the participant for this 
information. The phone group provided a self-reported weight and the FTF clinic group 
weighed on a scale at the clinic site. These weights were used to monitor progress only and 
were not the weights used for outcome data. Changes in medications and adverse events 
were reported privately to the health educator at FTF clinic meetings. Participants in the 
phone group were reminded to place an email or private, toll free call to the health educator 
if they had changed medications or experienced an adverse event.
Assessments
The following outcome measures were obtained at baseline, 6, and 18 months by trained 
research assistants who were not informed of group assignment.
Body weight, height, BMI, and waist circumference—Body weight was recorded 
using a digital scale accurate to ± 0.1 kg (Befour Inc Model #PS6600, Saukville, WI). All 
participants were weighed between the hours of 6 and 10 am prior to breakfast wearing a 
standard hospital gown after attempting to void. Height was measured using a stadiometer 
(Model PE-WM-60–84, Perspective Enterprises, Portage MI) and body mass index (kg/m2) 
was calculated. Waist circumference was measured using the procedures of Lohman et al.19.
Accelerometry—A sub-sample of participants was randomized to accelerometry due to 
availability of accelerometers. Participants wore an ActiGraph (ActiGraph GT1X, Fort 
Walton Beach, FL) for 7 consecutive days over the non-dominant hip on a belt provided by 
the investigators. Each participant received instructions and wore the ActiGraph during the 
baseline visit. All subsequent issue of ActiGraphs contained written instructions and photos 
to remind the participant of the proper procedures for wearing the ActiGraph. All issue and 
return of ActiGraphs subsequent to the initial issue at baseline were via a pre-addressed, 
padded envelope. The data collection interval was set at one minute with a minimum of 12 
hours constituting a valid monitored day. The main outcome variable was the average 
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ActiGraph counts/minute over the 7-day periods20. A custom SAS data reduction program 
(RW) was used to complete the analyses of accelerometry.
Diet intake—Three day diet records were obtained to assess energy and macronutrient 
content of the diet. Participants were instructed to record all dietary intake on 2 weekdays 
and 1 weekend day. Records were reviewed by a registered dietitian and the participants 
were contacted to clarify any items if needed. The records were entered into the Nutrient 
Data System for Research (NDS-R version 2007) for nutrient analysis.
Cost analysis—Resource use was measured surveying participants approximately every 
six months and health educators were surveyed 1 week per month. There were 741 
completed surveys from 323 participants and 432 completed surveys from 15 health 
educators. The surveys were based on a validated process flowchart21,22. We converted 
resource use data into costs using standard prices (e.g., the median hourly wage in the area). 
Complete details for the design of cost analysis have been published9.
Statistics and data management
Statistical power—The primary goal of this trial was to evaluate the equivalence of 
weight loss achieved at 6 months by a FTF behavioral clinic compared to the same clinic 
delivered by phone. Therefore, an equivalency analysis was conducted for this trial. 
Equivalence was defined as a difference in weight loss between groups of ≤ 4 kg. There are 
no clear guidelines for defining equivalence of weight loss. The proposed 4 kg represents a 
difference of approximately 1–2 BMI units for men or women of average height (men = 
178cm, women = 167cm), and this difference is associated with risk of chronic disease23. It 
was estimated that both the FTF clinic and phone groups would lose an average of ~11 to 13 
kg over 6 months with a standard deviation of 7 kg. To be conservative, it was estimated that 
the FTF clinic group may lose 1.0 kg more on average than the phone group. Under these 
assumptions, 116 participants in each group provided in 90% power to demonstrate 
equivalence with an overall type I error rate of 5%.
Analysis plan- Primary outcomes—The primary analysis for equivalence of weight 
loss at 6 months was a two-sample t-test for equivalence and was conducted as intention-to-
treat using multiple imputation to impute missing data. PROC MI in SAS was used to 
generate 5 imputed data sets by imputing the weight change for those subjects for whom 
weight change was missing. The equivalence (≤ 4 kg) of weight regain from 6 to 18 months 
for participants with weight data at 6 and 18 months was evaluated in a similar manner; 
however no imputation was utilized. The significance of within-group weight change from 
baseline to 18 months was evaluated using a paired t-test for each group independently, for 
those subjects that completed the 18 month study.
For secondary variables, change in BMI, change in % weight, and change in waist 
circumference, no a priori hypothesized level of equivalence was stated, therefore we 
compared these variables between the two groups using a two-sample t-test. We examined 
the distribution of weight loss based upon categories of change for 0–6 and 0–18 months 
between the two groups using a chi-square test of homogeneity. Diet compliance (shakes, 
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PMs, fruit and vegetable intake) over months 0–6 and 7–18 as well as self-reported physical 
activity and accelerometry data were compared between the two groups using the two 
sample t-test. Energy and macronutrient intake were compared between the groups at 
baseline, 6, and 18 months using the two-sample t-test at each time point. Complete details 
of power, statistics, and data management have been published9.
Results
Participants
Three hundred ninety-five individuals were randomized to either FTF clinic or phone groups 
(Figure 1). Minorities comprised 39.8% and men 33% of participants (Table 1). There were 
no baseline differences between participants randomized to FTF clinic or phone for age, 
weight, BMI, waist circumference, energy or macronutrient intake. Eighty-six percent and 
84% of participants provided weights at 6 months and 74% and 72% provided weights at 18 
months for FTF clinic and phone groups, respectively.
Body weight, height, BMI, and waist circumference
Analysis to determine equivalence between FTF clinic and phone groups indicated the 
criteria for equivalence was met the primary aim of change in weight from baseline to 6 
months (Table 2). Individual tests of equivalence were conducted for all 5 imputed data sets, 
each individually concluded equivalence, and the summarizing of the imputed results also 
showed equivalence. Weight change from baseline to 6 months was −13.4 ± 6.7% and −12.3 
± 7.0% for FTF clinic and phone groups, respectively. Weight change from 7 months to 18 
months was equivalent for FTF clinic and phone groups and was 6.4 ± 7.0% and 6.4 ± 5.2%, 
respectively. No significant differences between phone and FTF clinic groups were observed 
for BMI or waist circumference at 6 or 18 months. At 6 and 18 months, participants who 
gained weight and those who lost 5%, 10% and >15% weight did not differ significantly 
between FTF clinic and phone groups (Table 3).
Fidelity, intervention compliance and dietary intake
Eighty percent of the meeting topics were presented 93.2% and 93.9% of FTF clinic and 
phone meetings, respectively. Participant attendance at meetings from baseline to 6 months 
was 70% and 73% and decreased from 6 to 18 months to 56% and 59% for FTF clinic and 
phone groups, respectively. Five FTF clinics were cancelled due to weather and 7 phone 
clinics experienced poor quality of call, although cancellation was not necessary. The 
number of self-reported consumption of shakes, entrees, fruits, and vegetables are depicted 
in Table 4. No significant differences were found between FTF clinic and phone groups. 
Results for diet intake are shown in Table 5. There were no statistically significant 
differences between FTF clinic and phone groups for total energy, percentages of fat, 
carbohydrate, protein, and alcohol at baseline, 6 or 18 months.
Physical activity
The average target for minutes of physical activity was 140 minutes/week from baseline to 6 
months due to the ramp up of the progressive protocol to 300 minutes/week. Both groups 
exceeded the average target during weight loss by ~50% but did not achieve the target of 
Donnelly et al. Page 8













300 minutes/week during weight maintenance. The level of minutes/week of physical 
activity at the end of weight loss was maintained during weight maintenance and resulted in 
an average achievement of two thirds of the targeted 300 minutes/week. There were no 
significant differences between groups for self-reported steps or minutes of physical activity. 
Results from accelerometry for counts per day indicated no significant differences between 
groups at 6 and 18 months (Table 6).
Cost analysis
Participant costs per session were significantly higher in the FTF clinic group 
($44.07±18.33) compared to the phone group $22.47±13.69 (Table 7). Using the sum of 
these estimates, for a participant attending all meetings (N=37) the total cost per participant 
would be $789.58 higher in the FTF clinic group at $1,985.05 compared to $1195.47 for the 
phone group. The greatest differences were costs associated with driving and mileage costs. 
Health educator costs per participant per session were not significantly different for the two 
groups ($9.58±6.8 FTF clinic versus $9.84±7.1 phone, Table 8). These costs do not include 
the toll free line ($8.40/month) and PMs ($4.00/day) which were the same for both groups.
Discussion
Results from this investigation indicated that weight management clinics delivered by phone 
provided equivalent results compared to the traditional FTF clinics for weight loss and 
weight maintenance. Both FTF clinic and phone groups met NHLBI Guidelines24 by 
reducing weight by more than 10% in 6 months. During weight maintenance, average 
weight increased but remained 8.5% and 7.4% below baseline weight for FTF clinic and 
phone groups, respectively. These results confirm the previous formative studies of 
Donnelly et al. and Befort et al.25,26 and compare favorably with the results from other 
investigations using technology to deliver weight management. For example, Hersey et al.27 
examined participants who received weight management through written materials and web 
access, interactive web programs, and brief telephone/mail coaching support. At 12 months 
participants lost between 4.0% and 5.3% weight and between 3.5% and 5.1% after 15 to 18 
months. Harvey-Berino et al.28 reported a 6 month intervention using InPerson, Internet, or 
InPerson+Internet delivery strategies. Percent weight loss was 5.8%, 8.3% and 6.4 %, 
respectively. Appel et al.29 compared weight loss supported remotely using phone, study 
specific web site, and emails to in-person group and individual support, and a control 
condition. Weight loss at 6 months was 6.1kg and 5.8kg for remote support and in-person 
groups, respectively. Weight loss at 24 months was 4.6kg and 5.1kg for remote support and 
in-person groups, respectively.
Not all interventions that employ technology have found favorable results. A meta-analysis 
of randomized trials by Reed et al.30 found use of computers to enhance a standard in-person 
intervention increased weight loss by ~1.5kg; however, interventions that delivered 
interventions solely through computers lost ~1.5kg less weight compared to standard in-
person interventions. Van Wier et al.31 provided lifestyle counseling delivered by phone, 
email, and self-directed materials for 6 months that resulted in a modest weight loss of 2.7kg 
for phone and 1.8kg for email groups. In similar fashion, Sherwood et al.32 compared 6 
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months of phone-based weight loss programs with varying levels of treatment contact (10 
vs. 20 sessions) to self-directed treatment and found 4.9kg, 3.2kg and 2.3kg weight loss, 
respectively, and concluded phone-based weight loss program participation was associated 
with modest weight loss. Modest weight loss was also reported in a study by Jeffery et al.33 
comparing mail and phone approaches to a control condition of usual care. Average weight 
loss was 2.4kg, 1.9kg, and 1.5kg, respectively. The authors concluded although technologies 
can reach a great number of people, there was a need to enhance the efficacy of these 
interventions.
The variation in results for studies using technology to deliver weight management is not 
solely dependent on the technology itself. Levels of energy restriction, type of diets, and 
amount of physical activity influence the magnitude of weight loss. The current 
investigation utilized PMs for reduction of energy, portion size, and percentage of fat and 
targeted 300 minutes of moderate-to-vigorous physical activity. The use of PMs has 
consistently been shown to provide greater levels of weight loss compared to conventional 
diets34 and continued use likely contributes to weight maintenance35. Targeting three 
hundred minutes of moderate to vigorous PA is congruent with the recommendations of The 
American College of Sports Medicine for weight loss and maintenance36. Thus, the 
magnitude of weight loss in the current investigation may be specific to the use of this 
aggressive strategy and may not reflect other conventional approaches to diet and physical 
activity.
Attendance and self-reported consumption of PMs, fruit, and vegetables did not differ 
significantly between groups. Likewise, there were no differences between phone and FTF 
clinic groups for energy and macronutrient intake. There were no significant differences 
between groups for self-reported steps or minutes of PA or accelerometry counts/minute. 
Thus, the participants in the phone group utilized the major intervention components in 
similar fashion as participants in the FTF clinic group and major components of energy 
balance (energy intake and daily physical activity) were not significantly different between 
groups.
During the 6 month weight loss period there was no interruption of the delivery of food 
products to participants in the phone group. Although the study was designed to provide 
equal attention to both FTF clinic and phone groups, there were 7 incidents with interruption 
or poor quality of the group conference calls and 5 FTF clinics were cancelled due to 
weather. However, there was no evidence that these few incidents affected outcomes. As 
conference call technology improves, problems associated with quality or interruptions 
should diminish. However, inclement weather resulted in 5 cancellations of FTF clinic 
meetings and weather is likely to remain an issue with traditional FTF clinics. Ninety-five 
percent of individuals living in the US have access to a telephone37 and thus the potential 
reach of phone-based weight management is vast. Compared to computer-based 
interventions, the phone is a low technology alternative without problems and cost of 
computer programming for the intervention, and issues of compatibility, download times, 
resolution, navigation, etc. The phone may represent the simplest and most cost effective 
alternative to the traditional FTF clinic.
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Cost is frequently cited as a barrier by participants and the reduction of $789 per participant 
for attending the phone meetings compared to the FTF clinic meetings represents a 
substantial savings. Measured costs for the health educator were similar for phone and FTF 
clinic groups. However, other costs such as utilities, rent, storage, etc., were not measured, 
and these would likely add substantially to overall costs of the health educator for program 
delivery using FTF clinic. A service provider using phone delivery can use an existing 
phone, enlist a conference call service and then deliver the program from a location of 
choice (i.e., home) with little or no additional costs. Moreover, the freedom to deliver the 
program from the site of choice may increase qualified individuals who are interested in 
providing weight management who would not be able to do so due to time and cost 
constraints of FTF clinic delivery. This may allow more service providers to engage in 
weight management thus providing greater opportunities for overweight individuals to seek 
treatment. Individuals living in remote locations (i.e., rural) and those without transportation 
may engage in a phone delivery of weight management and expect equivalent outcomes 
compared to the traditional FTF clinic.
Strengths of this study include the equivalency design and adequate power to detect the 
primary outcome of weight loss at 6 months and the secondary outcome of weight 
maintenance at 18 months. Quality assurance was conducted throughout the intervention to 
assure fidelity. Trained health educators provided both interventions to diminish potential 
differences due to the quality of program delivery. Participants were matched for attention 
and outcomes were obtained by research assistants who were not informed of group 
assignments. A cost analysis was used to determine differences in the delivery and 
participation in either the FTF clinic or phone groups.
Generalization of the findings of this study has limitations. Attrition averaged 27% at 18 
months although this is common in longitudinal studies of weight loss maintenance and 
diminishes our ability to forecast longer term results38,39. Although weight loss at 18 months 
was near the 10% recommended by NHLBI, participants showed the typical pattern of 
regain regardless of exposure to FTF clinics or phone interventions. The use of PMs is 
known to provide greater weight loss than conventional energy restricted diets and when 
combined with an aggressive exercise program the magnitude of weight loss and 
maintenance may exceed what is typically found in the literature40.
Summary
The primary finding from this investigation was that weight management delivered using 
group conference calls was as effective as the traditional FTF clinic format and clinically 
significant weight loss was achieved by the majority of participants. Program components 
essential to weight management such as attendance, diet intake, and physical activity were 
used equally across the groups. The phone intervention was cost effective for participants 
compared to FTF clinic and since access to phones is ubiquitous, the reach of this 
intervention is potentially vast. Many barriers for participation for both provider and 
participant were removed by phone delivery including the necessity of proximity thereby 
allowing access to hard to reach populations. Future targeted studies should evaluate the 
phone approach in rural populations where access to health care is limited and in other hard 
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to reach populations such as those without transportation, those with special needs (i.e. 
physically disabled) single parents, etc. Additionally, examining the combination of many 
other features of smart phones such as text messaging, photo images, and automatic transfer 
of data could be combined with the delivery of the weight management clinic via phone. 
Regardless of delivery mode, additional work is needed to prevent the typical pattern of 
weight regain exhibited in this study and many others.
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Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?
- Alternatives to face-to-face clinic meetings are needed in weight 
management.
- Access to phones is ubiquitous and if weight loss and maintenance achieved 
using the phone is equivalent to face-to-face treatment, the reach of weight 
management programs would increase.
What does this study add?
- Weight management programs are as effective as face-to-face treatment 
when delivered over the phone using group conference calls.
- Phone-based programs cost less than face-to-face treatment.
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Variable Phone (N=201) FTF Clinic (N=194)
Age (yrs) 43.2 ± 10.2 44.5 ± 9.9
% Male 34 32
% Minority* 38.8 41.8
Weight (kg) 100.0 ± 17.9 101.4 ± 18.3
Body mass index (kg/M2) 34.6 ± 4.7 34.9 ± 4.6
Waist circumference (cm) 101.9 ± 12.3 103.4 ± 13.0
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Table 4
Self-reported Weekly Diet Compliance
Weight loss (0–6 months) Maintenance (7–18 months)
Variable Phone FTF Clinic Phone FTF Clinic
Shakesa 18.4 ± 2.4 18.0 ± 2.5 5.5 ± 4.8 5.4 ± 4.9
Entreesb 12.4 ± 1.4 12.3 ± 1.4 5.3 ± 3.9 5.4 ± 4.2
Fruitc 19.5 ± 6.4 19.8 ± 5.6 17.2 ± 7.4 17.3 ± 6.8
Vegetablesc 20.5 ± 5.8 20.7 ± 5.1 18.8 ± 6.4 18.3 ± 5.9
Target during weight loss = a 21/week; b14/week; c 35/week (1-cup servings, fruit & vegetable combined).
Shakes and entrees encouraged but not mandatory during weight maintenance. No significant differences between groups at 6 and 18 months.
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Table 6
Physical Activity (Self-report) and Accelerometry.
Weight loss (0–6 months) Maintenance (7–18 months)
Variable Phone FTF Clinic Phone FTF Clinic
Weekly self-report data
  PA minutes 203.2 ± 92.37 207.8 ± 85.1 212.9 ± 101.8 212.7 ± 95.4
  Steps 58421 ± 17726 59160± 118235 56060 ± 18402 60774 ± 18702
Accelerometer data*
Counts/day 342.1 ± 189.9 339.9 ± 202.3 317.3 ± 201.5 307.3 ± 164.9
N = 76 N = 86 N = 44 N = 50
PA=physical activity averaged across 0–6 and 7–18 months. Average target PA during weight loss 0–6 months =140 minutes/week, average target 
PA during weight maintenance 7–18 months = 300 minutes/week.
Accelerometry averaged for 7 day period at 6 and 18 months.
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Table 7
Participant Resource Use and Cost per Participant per Session
Variable Phone FTF Clinica pb
Travel Time 1.8 ± 22.9 43.6 ± 28.0 0.00
Meeting Time 50.7 ± 13.8 59.2 ± 13.6 0.00
Mid-week Timec 12.3 ± 12.5 12.1 ± 12.8 0.62
Weekly Timed 14.7 ± 14.0 14.6 ± 16.1 0.89
Time Costse $21.94 ± 9.53 $35.70 ± 11.72 0.00
Mileage Costsf $0.40 ± 5.51 $7.73 ± 7.98 0.00
Incidentals $0.13 ± 1.36 $0.65 ± 3.24 0.00
Total Cost $22.47 ± 13.69 $44.07 ± 18.33 0.00
a
There were 386 respondents in the FTF Clinic and 355 in the Phone group.
b
Significant p-value <0.05 for difference between phone and FTF clinic groups. All times are minutes.
c
Mid-week Time = recording and submitting mid-week data (e.g., shakes, entrees, fruits, vegetables, physical activity, and weight).
d
Weekly Time = recording and submitting weekly data.
e
Time Costs = $16.56/60 times the sum of Travel, Meeting, Mid-week, and Weekly Time.
f
Mileage Cost = $0.51*Mileage.
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Table 8
Health Educator Resource Use and Cost per Participant per Session
Variable Phone FTF Clinica pb
Meeting Prep Time 2.34 ± 2.5 2.4 ± 2.5 0.65
Data Collection Time 2.7 ± 4.2 3.1 ± 4.0 0.25
Session Timec 2.9 ± 2.6 2.9 ± 2.6 0.81
Travel Time 0.3 ± 1.1 1.7 ± 2.7 0.00
Food Prep Time 0.5 ± 1.3 0.8 ± 2.4 0.11
Emails 1.5 ± 1.3 1.6 ± 1.2 0.53
Phone Calls 0.1 ± 0.1 0.1 ± 0.1 1.00
Conference Call Line Costd $1.61 ± 1.43 0 0.00
Cost per Participant per Sessione $9.84 ± 7.10 $9.58 ± 6.80 0.65
Values are Means ± SD.
a
There were 217 responses concerning FTF Clinic and 215 concerning Phone Groups.
b
Significant p-value <0.05 for differences between FTF clinic and phone groups. All time in minutes.
c
Data were collected on some days with no session.
d
Conference Calls cost $0.05 per person per minute with an average of 11.2 participants.
e
Cost per session calculations use a wage of $30/hour and assume each call or email took five minutes. These costs exclude toll-free call costs and 
prepackaged meals during weight loss.
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